Leptin as an immunological adjuvant: enhanced migratory and CD8+ T cell stimulatory capacity of human dendritic cells exposed to leptin.
Leptin is an adipocyte-derived hormone/cytokine that links nutrition, metabolism, and immune homeostasis and is endowed to modulate several immune responses. We previously demonstrated that both immature and mature human dendritic cells (DCs) express a functional leptin receptor, and we found that leptin activates DCs, licenses them for Th1 priming, and promotes DC survival. Moreover, we found that leptin induces rearrangement of actin microfilaments, leading to uropod and ruffle formation. Here we monitor the effects of leptin on DC migratory capacities, focusing on the intracellular signaling driving cytoskeleton rearrangement. We found that leptin increases immature DC migratory performance both by favoring cytoskeleton dynamics and by up-regulating CCR7 surface expression, thus favoring chemotactic responsiveness. We found that in immature DCs, leptin activates cofilin, favoring the turnover of actin microfilaments, and, by triggering Vav phosphorylation, promotes Rac1 activation. Finally, we found that in immature DCs, leptin up-regulates interleukin-12p70 production on CD40 stimulation and, more importantly, increases their capacity to stimulate activation of autologous CD8(+) T cells. Taken altogether, the findings herein highlight the potential use of leptin as an adjuvant tool in vaccination protocols employing ex vivo-generated autologous DCs.